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ponding secretary, C. C. Royce ; recording secretary, 
Lester F. Ward ; treasurer, J. Howard Gore ; curator, 
Dr. W. J. Hoffman ; council, President J. C. Welling, 
Professor E. A. Fay, Dr. J. Meredith Toner, Mr. F, A, 
Seely, Mr. Miles Rock. Mr. H. L. Thomas. 

The Biological Society of Washington. 

On the first of December last, another society was or- 
ganized for the study of the Biological sciences which, 
after completing its organization, elected the following 
officers for the ensuing year : President, Theodore 
Gill; vice-presidents, C. V. Riley, J. W. Checkering, 
Henry Ulke, Lester F. Ward ; secretaries, G. Browne 
Goode, Richard Rathburn ; treasurer, Robert Ridgway ; 
council, George Vasey, O. T. Mason, J. H. Comstock, 
and Drs. Schafer and A. F. A. King. Professor S. 
F. Baird was elected an honorary member. Dr. Frank 
H. Baker, Mr. H. H. Birney and Mr. C. W. Scudder 
were elected to active membership. Professor L. F. 
Ward read a paper entitled " The Flora Columbiana of 
1830 and 1880," in which a comparison was made be- 
tween the lists of plants recorded as growing in the 
District of Columbia in 1830 in Brereton's "Flora," and 
the lists as now known to the botanists of the District. 
Mr. Ulke spoke of the occurrence in the District of many 
species of beetles, before known only in Alaska and 
other remote localities. Professor Jordan read a paper 
on " The Salmon of the California Coast," which con- 
tained many new and important facts regarding their 
habits and economic value. The annual address will be 
delivered at the next meeting by Professor Theodore 
Gill. A paper was also read by Professor Tarleton H. 
Bean on "An Excursion to the Northern Coast of 
Alaska." 



CHEMICAL SOCIETIES. 

The January Conversazione of the American Chemical 
Society was held at the rooms of the Society on Monday 
evening, January 17. The Vice-President, Dr. Albert R. 
Leeds, of the Stevens Institute, exhibited a new modifi- 
cation of Dinitro-orcine and certain of its salts. These 
salts were originally prepared by Professor Leeds at his 
own laboratory in the course of his investigations of Hypo- 
nitric Anhydride in organic substances. 

Specimens of Dibenzole and Diphenyle were also ex- 
hibited by the same gentleman. Several of the members 
took advantage of the occasion to visit the laboratory 
and see the recently patented electrical inventions of Dr. 
O. Lugo. 

The next and regular meeting will take place on the 
first Monday of February, the 7th prox. 

The Chemical Society of Paris announces that among 
the vice-presidents, according to the constitution, the 
president shall be chosen from the following gentlemen ; 
M. M. Grimaux, Salet and Berthelot, and that the Council 
nominates M. M. Grimaux and Salet ; therefore M. Berthe- 
lot will remain as vice-president during 188 1, and in con- 
sequence of the regretted decease of M. Personne, M. 
Berthelot will be the only occupant of that office. 

The German Chemical Society at their annual re-union 
increased the dues of the non-resident members from 15 
to 20 marks. This action has been in contemplation for 
several years, and has now been definitely settled. 

M. B. 



THE French Association for the Advancement of 
Science is to hold its next meeting in the city of Algiers, 
on the 14th of April. The people and authorities of 
the city are making preparations to give the Association 
a fitting welcome, and liberal appropriations have been 
made by the Council for organizing the meeting, to 
entertain the members and their friends. 



THE UNITY OF NATURE. 
By the Duke op Argyll. 



ON THE TRUTHFULNESS OF HUMAN KNOWLEDGE CON- 
SIDERED IN THE LIGHT OF THE UNITY OF NATURE. 

But another nightmare meets us here — another sug- 
gestion of hopeless doubt respecting the very possibility 
of knowledge touching questions such as these. Nay, it 
is the suggestion of a doubt even more discouraging— 
for it is a suggestion that these questions may probably 
be in themselves absurd — assuming the existence of rela- 
tions among things which do not exist at all — relations 
indeed of which we have some experience in ourselves, 
but which have no counterpart in the system of Nature. 
The suggestion, in short, is not merely that the answer 
to these questions is inaccessible, but that there is no 
answer at all. The objection is a fundamental one, and 
is summed up in the epithet applied to all such inquiries 
— that they are anthropomorphic. They assume author- 
ship in a personal sense, which is a purely human idea — 
they assume causation, which is another human idea — 
and they assume the' use of means for the attainment of 
ends, which also is purely human. It is assumed by 
some persons as a thing in itself absurd that we should 
thus shape our conceptions of the ruling power in Na- 
ture, or of a Divine Being, upon the conscious knowledge 
we have of our own nature and attributes. Anthropo- 
morphism is the phrase employed to condemn this 
method of conception — an opprobrious epithet, as it 
were, which is attached to every endeavor to bring the 
higher attributes of the human mind into any recogniza- 
ble relation with the supreme agencies in Nature. The 
central idea of those who use it seems to be that there 
is no'.hing human there ; and that when we think we see 
it there, we are like some foolish beast wondering at its 
own shadow. The proposition which is really involved 
when stated nakedly is this : that there is no Mind in 
Nature having any relation with, or similitude to, our 
own, and that all our fancied recognitions of intellectual 
operations like our own in the order of the Universe are 
delusive imaginations. 

The denial of what is called " The Supernatural " is 
the same doctrine in another form. The connection may 
not be evident at first sight, but it arises from the fact 
that the human mind is really the type of the Supernat- 
ural. It would be well if this word were altogether ban- 
ished from our vocabulary. It assumes that we know all 
that " Nature " contains, and that we can pronounce with 
certainty on what can and what cannot be found there. 
Or else it assumes that Nature is limited to purely physical 
agencies, and that our own mind is a power and agency 
wholly separate and distinct from these. There might 
indeed be no harm in this limitation of the word if it could 
be consistently adhered to in all the terms of any argu- 
ment involving its use. We are all quite accustomed to 
think of Man as not belonging to Nature at all — as the one 
thing or Being which is contradistinguished from Nature. 
This is implied in the commonest use of language, as 
when we contrast the works of Man with the works of 
Nature. The same idea is almost unconsciously involved 
in language which is intended to be strictly philosophical, 
and in the most careful utterances of our most distin- 
guished scientific men. Thus Professor Tyndall, in his 
Belfast address to the British Association, uses these 
words : " Our earliest historic ancestors fell back also upon 
experience, but with this difference, that the particular 
experiences which furnished the weft and woof of their 
theories were drawn, not from the study of Nature, but 
from what lay much closer to them — the observation of 
men." Here Man is especially contradistinguished from 
Nature ; and accordingly we find in the next sentence 
that this idea is connected with the error of seeing our- 
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selves — that is, the Supernatural in Nature. " Their 
theories," the Professor goes on to say, " accordingly took 
an anthropomorphic form." Further on, in the same 
address, the same antithesis is still more distinctly ex- 
pressed thus : " If Mr. Darwin rejects the notion of crea- 
tive power acting after human fashion, it certainly is not 
because he is unacquainted with the numberless exquisite 
adaptations on which the notions of a supernatural ar- 
tificer is founded." Here we see that the idea of " act- 
ing after human fashion," is treated as synonymous with 
the idea of a supernaturalartificer ; and the same identi- 
fication may be observed running throughout the lan- 
guage which is commonly employed to condemn Anthro- 
pomorphism and the Supernatural. 

The two propositions, therefore, which are really in- 
volved in the thorough-going den : al of Anthropomorphism 
and the Supernatural ate the following: ist, that there is 
nothing above or outside of Nature as we see and know 
it ; 2nd, that in the system of Nature, as thus seen and 
known, there is no mind having analogies with our own. 

Surely these propositions have been refuted the mo- 
ment the definition of them has been attained. We 
have only to observe, in the first place, the strange and 
anomalous position in which it places Man. As regards 
at least the higher faculties of his mind, he is allowed no 
place in Nature, and no fellowship with any other thing 
or any other Being outside of Nature. He is absolutely 
alone — out of all relation with the Universe around him, 
and under a complete delusion when he sees in any part 
of it any mental homologies with his own intelligence, or 
with his own will, or with his own affections. Does this 
absolute solitariness of position as regards the higher at- 
tributes of Man — does it sound reasonable, or possible, 
or consistent with some of the most fundamental concep- 
tions of science ? How, for example, does it accord with 
that great conception whose truth and sweep become 
every day more apparent — the Unity of Nature? 

How can it be true that Man is so outside of that 
unity that the very notion of seeing anything like himself 
in it is the greatest of all philosophical heresies ? Does 
not the very possibility of science consist in the possibil- 
ity of reducing all natural phenomena to purely mental 
conceptions, which must be related to the intellect of 
Man when they are worked out and apprehended by it ? 
And if, according to the latest theories, Man is himself a 
Product of Evolution; and is therefore, in every atom ot 
his body and in every function of his mind, a part and a 
child of Nature, is it not in the highest degree illogical so 
to separate him from it as to condemn him for seeing in 
it some image of himself ? If he is its product and its 
child, is it not cettain that he is right when he sees and 
feels the indissoluble bonds of unity which unite him to 
the great system of things in which he lives ? 

This fundamental inconsistency in the Agnostic phil- 
osophy becomes, all the more remarkable when we find 
that the very men who tell us we are not one with any- 
thing above us, are the same who insist that we are one 
with everything beneath us. Whatever there is in us or 
about us which is purely animal we may see everywhere ; 
but whatever there is in us purely intellectual and moral, 
we delude ourselves if we think we see it anywhere. 
There are abundant homologies between our bodies and 
the bodies of the beasts, but there are no homologies 
between our minds and any Mind which lives or mani- 
fests itself in Nature. Our livers and our lungs, our 
vertebras and our nervous systems, are identical in origin 
and in function with those of the living creatures round 
us ; but there is nothing in Nature or above it which cor- 
responds to our forethought, or design, or purpose — to 
our love of the good or our admiration of the beautiful 
— to our indignatton with the wicked, or to our pity for 
the suffering and the fallen. I venture to think that no 
system of philosophy that has ever been taught on earth 
lies under such a weight of antecedent improbability; 
and this improbability increases in direct propoition to 



the success of science in tracing the Unity of Nature, 
and in showing step by step how its laws and their results 
can be brought more and more into direct relation with 
the Mind and intellect of Man. 

Let us test this philosophy from another point of view, 
and see how far it is consistent with our advancing knowl- 
edge of those combinations of natural force by which 
the system of the physical Universe appears to be sus- 
tained. 

We may often see in the writings of our great physical 
teachers of the present day reference made to a cele- 
brated phrase of the old and abandoned school of Aris- 
totelian physics — a phrase invented by that old school to 
express a familiar fact — that it is extremely difficult, if 
not absolutely impossible, to produce a perfect vacuum — 
that is to say, a space which shall be absolutely empty. 
The phase was this : "Nature abhors a vacuum." It is 
now continually held up as a perfect example and type of 
the habit of thought which vitiates all true physical rea- 
soning. Now let us observe what this error is. As a 
forcible and picturesque way of expressing a physical 
truth — that the difficulty of producing a vacuum is ex- 
treme, that Nature sets, as it were, her face against her 
doing it — the phraFe is a good one, and conveys an ex- 
cellent idea of the general fact. Sir W. Grove says of it, 
that it is an " aphorism, which, though caviled at and 
ridiculed by the self-sufficiency of some modern philoso- 
phers, contains in a terse though somewhat metaphorical 
form the expression of a comprehensive truth." But 
there is this error in the phrase (if indeed it was or ever 
could be literally understood) — that it gives for the gene- 
ral fact a wrong cause, inasmuch as it ascribes to the 
material and inanimate forces of Nature, whose simple 
pressures are concerned in the result, certain dispositions 
that are known to us as affections of Mind alone; In 
short, it ascribes to the mere elementary forces of Matter 
— not to a living agency using these as tools, but to mere 
material force — the attributes of Mind. 

Now it is well worthy of remark, that, so far as this 
error is concerned, the language of physical science is 
full of it — steeped in it ; and that in this sense it is 
chargeable with a kind of anthropomorphism which is 
really open to the gravest objection. To see Mind in 
Nature, or, according as- Nature may be defined, to see 
Mind outside of Nature, acknowledging it to be Mind, 
and treating it as such — this is one thing — and this is 
the true and legitimate anthropomorphism which some 
physicists denounce. But to see Mind in material forces 
alone, and to ascribe its attributes to them — this is equally 
anthropomorphism, but a form of it which is indeed open 
to all the objections they express. This, nevertheless, is 
the anthropomorphism which gives habitually its color- 
ing to their thoughts and its spirit to their language. 

Let me explain what I mean by some examples. I 
will take, first, the theory of development, or the deriva- 
tive hypothesis, which, as applied to the history of ani- 
mal life, is now accepted by a large number of scientific 
men, if not as certainly true, at least as an hypoth- 
esis which comes nearer than any other to the 
truth. Whether that theory be true or not, it is a 
theory saturated throughout with the ideas of 
utility and fitness, and of adaptation, as the governing 
principles and causes of the harmony of Nature. Its 
central conception is, that in the history of organic life 
changes have somehow always come about exactly in 
proportion as the need of them arose. But how is it that 
the laws of growth are so correlated with utility that 
they should in this manner work together ? Why should 
varied and increasing utility operate in the requisite di- 
rection of varied and increasing developments ? The 
connection is not one of logical necessity. Not only can we 
conceive it otherwise, but we know it is otherwise beyond 
certain bounds and limits. It is not an universal law 
that organic growths arise in proportion to all needs, or 
are strengthened by all exertion. It is a law prevailing 



4o 



SCIENCE. 



only within certain limits ; and it is not possible to de- 
scribe the facts concerning it without employing the 
language which is expressive of mental purpose. 

Accordingly, Mr. Darwin himself does use this lan- 
guage, perpetually, and to an extent far exceeding that in 
which it is used by almost any other natural philosopher. 
He does not use it with any theological purpose nor in 
connection with any metaphysical speculation. He uses 
it simply and naturally for no other reason than that he 
cannot help it. The correlation of natural forces, so ad- 
justed as to work together for the production of use in 
the functions — for the enjoyments and for the beauty — 
of life, this is the central idea of his system ; and it is an 
idea which cannot be worked out in detail without hab- 
itual use of the language which is molded on our own 
consciousness of the mental powers by which all our own 
adjustments are achieved. This. is what, perhaps, the 
greatest observer that has ever lived cannot help observ- 
ing in Nature ; and so his language is thoroughly an- 
thropomorphic. Seeing in the methods pursued in Na- 
ture a constant embodiment of his own intellectual con- 
ceptions, and a close analogy with the methods which 
his own mind recognizes as " contrivance," he rightly 
uses the forms of expression which convey the work of 
Mind. " Rightly," I say, provided the full scope and 
meaning of this language be not repudiated. I do not 
mean that naturalists should be always following up their 
language to theological conclusions, or that any fault 
should be found with them when they stop where the 
sphere of mere physical observation terminates. But 
those who seek to remodel philosophy upon the results 
of that observation cannot consistently borrow all the 
advantage of anthropomorphic language, and then de- 
nounce it when it carries them beyond the point at which 
they desire to stop. If in the words which we recognize 
as best describing the facts of Nature there be elements 
of meaning to which their whole force and descriptive 
power is due, then these elements of meaning must be 
admitted as essential to a just conception and to a true 
interpretation of what we see. The analogies which 
help us to understand the works of Nature are not, as it 
were, foreign material imported into the facts, but are 
part of these facts, and constitute the light which shines 
from them upon the intellect of Man. In exact propor- 
tion as we believe that intellect to be a product of Nature, 
and to be united to it by indissoluble ties of birth, of 
structure, and of function, in the same proportion may 
we be sure that its organs of vision are adjusted to the 
realities of the world, and that its innate perceptions of 
analogy and resemblance have a close relation to the 
truth. The theory of Development is not only consistent 
with teleological explanation, but it is founded on teleol- 
ogy, and on nothing else. It sees in everything the re- 
sults of a system which is ever acting for the best, always 
producing something more perfect or more beautiful than 
before, and incessantly eliminating whatever is faulty or 
less perfectly adapted to every new condition. Professor 
Tyndall himself cannot describe this system without 
using the most intensely anthropomorphic language, 
" The continued effort of animated nature is to improve 
its conditions and raise itself to a loftier level." 

Again I say, it is quite right to use this language, pro- 
vided its ultimate reference to Mind be admitted and not 
repudiated. But if this language be persistently applied 
and philosophically defended as applicable to material 
force, otherwise than as the instrument and tool of Mind, 
then it is language involving far more than the absurdity 
of the old mediasval phrase that " Nature abhors a 
vacuum." It ceases to be a mere picturesque expres- 
sion, and becomes a definite ascription to Matter of the 
highest attributes of Mind. If Nature cannot feel ab- 
horrence, neither can it cherish aspirations. If it cannot 
hate, neither can it love, nor contrive, nor adjust, nor 
look to the future, nor think about " loftier levels " 
there. 



Professor Tyndall in the same address has given us an 
interesting anecdote of a very celebrated man whom the 
world has lately lost. He tells us that he heard the great 
Swiss naturalist, Agassiz, express an almost sad surprise 
that the Darwinian theory should have been so exten- 
sively accepted by the best intellects of our time. And 
this surprise seems again in some measure to have sur- 
prised Professor Tyndall. Now it so happens that I have 
perhaps the means of explaining the real difficulty felt by 
Agassiz in accepting the modern theory of evolution. I 
had not seen that distinguished man for nearly five-and- 
thirty years. But he was one of those gifted beings who 
stamp an indelible impression on the memory ; and in 
1842 he had left an enthusiastic letter on my father's table 
at Inverary on finding it largely occupied by scientific 
works. Across that long interval of time I ventured lately 
to seek a renewal of acquaintance, and during the year 
which proved to be the last of his life, I asked him some 
questions on his own views on the history and origin of 
organic forms. In his reply Agassiz sums up in the fol- 
lowing words his objection to the theory of Natural Selec- 
tion as affording any satisfying explanation of 1he facts 
for which it professes to account : — •" The truth is that 
Life has all the wealth of endowment of the most com- 
prehensive mental manifestations, and none of the sim- 
plicity of physical phenomena." 

Here we have the testimony of another among the very 
greatest of modern observers that wealth— immense and 
immeasureable wealth — of Mind is the one fact above all 
others observable in Nature, and especially in the adapta- 
tions of organic life. It was because he could see no ade r 
quate place or room reserved for this fact in the theory of 
development that Agassiz rejected it as not satisfying the 
conditions of the problem to be solved. Possibly this 
may be the fault of the forms in which it has been pro- 
pounded, and of the strenuous endeavors of many of its 
supporters to shut out all interpretations of a higher kind. 
But of this we may be sure, that if men should indeed ul- 
timately become convinced that species have been all born 
just as individuals are now all born, and that such has 
been the universal method of creation, this conviction will 
not only be found to be soluble, so to speak, in the old 
beliefs respecting a creative Mind, but it will be unintellig- 
ible and inconceivable without them, so that men in de- 
scribing the history and aim and direction of evolution, 
will be compelled to use substantially the same language 
in which they have hitherto spoken of the history of crea- 
tion. 

Mr. Mivart has indeed remarked in a very able work, 1 
that the teleological language used so freely by Mr. 
Darwin and others is purely metaphorical. But for what 
purpose are metaphors used ? Is it not as a means of 
making plain to our own understandings the princi- 
ples of things, and of tracing amid the varieties of phe- 
nomena the essential unities of Nature ? In this sense 
all language is full of metaphor, being indeed composed 
of little else. That is to say, the whole structure and 
architecture of language consists of words which trans- 
fer and apply to one sphere of investigation ideas which 
have been derived from another, because there also the 
same ideas are seen to be expressed, only under some 
difference of form. Accordingly when naturalists, de- 
scribing plants or animals, use metaphorically the lan- 
guage of contrivance to describe the adaptations of func- 
tion, they must use it because thev feel it to be a help in 
the understanding of the facts. When, for example, we 
are told that flowers are constructed in a peculiar man- 
ner " in order that " they may catch the probosces of 
moths or the beaks of bees, and that this adaptation again 
is necessary " in order that " these insects should carry 
the fertilizing pollen from flower to flower, nothing more 
may be immediately intended by the writer than that all 
this elaborate mechanism does as a matter of fact attain 

1 " Genesis of Species." 
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this end, and that it may fitly be described "as if" it had 
been arranged " in order that " these things might hap- 
pen. But this use of language is none the less an 
acknowledgment of the truth that the facts of Nature 
are best brought home and explained to the understand- 
ing by stating them in terms of the relation which they 
obviously bear to the familiar operations of our own 
mind and spirit. 

And this is the invariable result of all physical inquiry. 
In this sense Nature is essentialy anthropomorphic. Man 
sees his own mind reflected in it — his own, not in quan- 
tity but in quality — his own fundamental attributes of 
intellect, and, to a wonderful and mysterious degree, 
even his own methods of operation. 

It is really curious and instructive to observe how even 
those who struggle hardest to avoid the language of an- 
thropomorphism in the interpretations of Nature are com- 
pelled to make use of the analogies of our own mental 
operations as the only possible exponents of what we see. 
Let us look, for example, at the definition of Life given 
by Mr. Herbert Spencer. It is a very old endeavor to 
construct such definitions, and not a very profitable one : 
inasmuch as Life is only known to us as itself, and all at- 
tempts to reduce it to other conceptions are generally 
mere playing with empty words. But it is not without 
instruction to observe that Mr. Spencer's laborious anal- 
ysis comes to this : " Life is the continuous adjustment of 
internal relations to external relations." Bare, abstract, 
and evasive of characteristic facts as this formula is, it 
does contain at least one definite idea as to how Life 
comes to be. Life is an "adjustment." This is a 
purely anthropomorphic conception, conveying the idea 
of that kind of co-ordination between different powers or 
elements which is the result of constructive purpose. I 
have already pointed out in a former chapter that all 
combinations are not adjustments. The whole force and 
meaning of the word consists in its reference to.inten- 
tional arrangement. No combination can properly be 
called an adjustment if it be purely accidental. When, 
therefore, Life is represented as an adjustment, this is the 
mental image which is reproduced ; and in so far as it 
does reproduce this idea, and does consciously express it, 
the formula has at least some intelligible meaning. If, 
indeed* it has any plausibility or approach to truth at all, 
this is the element in it from which this plausibility is 
derived. 

We may take another case. Mr. Matthew Arnold has 
invented a new phrase for that conception of a Divine Be- 
ing which alone, he thinks, can be justified by such evi- 
dence as we possess. And what is that phrase ? " The 
Eternal, not ourselves, which makes for righteousness." 
Surely whatever meaning there may in this artificial and 
cumbrous phrase is entirely derived from its anthropo- 
morphism. An agency which " makes for " something 
—that something, too, being in the future, and being also 
in itself an abstract, moral, and intellectual conception — 
what can such an agency be conceived to be ? " Making 
for " an object of any kind is a purely human image — an 
image, too, derived primarily not from the highest efforts 
of human Will, but from those which are represented in 
the exercises of the body, and the skill with which, in 
athletic contentions, some distant goal may be reached 
and won. Such is the attempt of a very eminent man to 
instruct us how we are to think of God without seeing in 
Him or in His word anything analogous to our own 
thought and work. 

Nor is it wonderful that this attempt should fail, when 
we consider what it is an attempt to do — to establish an 
absolute separation between Man and Nature ; to set up 
Man as something above Nature, and outside of it ; and 
yet to affirm that there is no other Being, and no other 
Intelligence in a like position. And if anything can 
render this attempt more unreasonable, it must be the 
urther attempt to reach this result through science — 



science, the very possibility of which depends upon and 
consists in the possibility of reducing all natural phe- 
nomena within the terms of human thought, so that its 
highest generalizations are always the most abstract in- 
tellectual conceptions. Science is the systematic knowl- 
edge of relations. But that which perceives relations 
must be itself related. All explanations consist in noth- 
ing else than in establishing the relation which some 
order of external facts bears to some corresponding or- 
der of thought ; and it follows from this truth, that the 
highest explanations of phenomena must always be those 
which establish such relations with the highest faculties 
of our nature. Professor Tyndall, in another part of 
his Belfast address, like many other writers of the present 
day, goes the length of saying that the great test of 
physical truth is what maybe called its "representa- 
bility," — that is to say, the degree in which a given 
physical conception can, from the analogies of experi- 
ence, be represented in thought. But if our power of 
picturing a physical fact distinctly be indeed an indica- 
tion of a true physical analogy, how much more dis- 
tinctly than any physical fact can we picture the charac- 
teristic workings of our own mental constitution. Yet 
these are the conceptions which, we are told, we are not 
to. cherish, because they are anthropomorphic — or, in 
other words, because of the very fact that they are so 
familiar to us, and their mental representability is so 
complete. 

Some, indeed, of our physical teachers, conscious of 
this necessary and involuntary anthropomorphism of 
human thought and speech, struggle hard to expel it by 
inventing phrases which shall as far as possible avoid it. 
But it is well worthy of observation that, in exact pro- 
portion as these phrases do avoid it, they become in- 
competent to describe fully the facts of science. For ex- 
ample, take those incipient changes in the substance of 
an egg by which the organs of the future animal are 
successively laid down — changes which have all refer- 
ence to a purely purposive adaptation of that substance 
to the future discharge of separate and special functions. 
I have already referred 2 to the fact that these changes 
are now commonly described as " differentiations," an 
abstract expression which simply means the establish- 
ment of differences, without any reference to the peculiar 
nature of those differences, or their relations to each other 
and to the whole. But the inadequacy of this word to 
express the facts is surely obvious. The process of dis- 
solution and decay are processes of differentiation as 
much as the process of growth and adaptation to living 
functions. Blood is differentiated just as much when, 
upon being spilt upon the ground, it separates into its in- 
organic elements, as when, circulating in the vessels, it 
bathes and feeds the various tissues of the living body. 
But these two operations are not only different, but ab- 
solutely opposite in kind, and there does not seem to be 
much light in that philosophy which insists on using the 
same formula of expression to describe them both. It is 
a phrase which empties the facts, as we can see and know 
them, of all that is special in our knowledge of them. It 
is possible, no doubt, by this and other similar artifices of 
language, so to deprive them — or at least to appear to 
deprive them — of their highest mental characters. More 
foolish than the fabled ostrich, we may try to shut our eyes 
against our own perceptions, or refuse to register them in 
our language — resorting, for the sake of evasion-, to some 
juggleries of speech. " Potential existence" is another of 
those vague abstract conceptions which ■ may be, and is, 
employed for a like purpose. It may be applied indis- 
criminately to a mere slumbering force, or to an unful- 
filled intention, or to an undeveloped mental faculty, or to 
an elaborate preparation of foresight and design. If we 
desire to take refuge from the necessity of forming any 

3 "Science," Vol. I., p. 181, 
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distinct conceptions, such phrases are eminently conve- 
nient for the purpose, whilst under cover of them we may 
cheat ourselves into the belief that we have got hold of 
some definite idea, and perhaps even of an important 
truth. 

All who are puzzled and perplexed by the prevalent 
teaching on these high matters should subject the lan- 
guage in which it is conveyed to a careful, systematic, 
and close analysis. It will be found to fall within one or 
another of these three classes :— First, there is the 
phraseology of those who, without any thought either of 
theological dogma or of philosophical speculation, are, 
above all things, observers, and who describe the facts 
they see in whatever language appears most fully and 
most naturally to convey what they see to others. The 
language of such men is what Mr. Darwin's language 
almost always is — eminently teleological and anthro- 
pomorphic. Next, there is the language of those who 
purposely shut out this element of thought, and con- 
demn it as unscientific. The language of this class is 
full of the vague abstract phrases to which I have re- 
ferred — " differentiation " — " molecular change " — " har- 
mony with environment," and others of a like kind — 
phrases which, in exact proportion to their abstract 
character, are evasive, and fall short of describing what 
is really seen. Lastly we have the language of those 
who habitually ascribe to Matter the properties of Mind ; 
using this language not metaphorically, like the old 
Aristotelians whom they despise, but literally— declaring 
that Mind, as we know it, must be considered as having 
been contained " potentially " in Matter ; and was once 
nothing but a cosmic vapor or a fiery cloud. Well may 
Professor Tyndall call upon us " radically to change our 
notions of Matter," if this be a true view of it ; for in 
this view it becomes equivalent to " Nature " in that 
largest and widest interpretation to which 1 referred at 
the close of the last chapter — viz., that in which Nature 
is understood as the " Sum of all Existence." But if 
this philosophy be true, let us at least cease to condemn, 
as the type of all absurdity, the old mediaeval explana- 
tions of material phenomena, which ascribe to them 
affections of the mind. If Matter be so widened in 
meaning as to be the mother and source of Mind, it 
must surely be right and safe enough to see in it those 
dispositions and phenomena which are nothing but its 
product in ourselves. 

The truth is, that this conception of Matter and of 
Nature, which is associated with vehement denunciations 
of anthropomorphism, is itself founded on nothing else 
but anthropomorphism pushed to its very farthest limit. 
It is entirely derived from and founded on the fact that 
mind, as we see it in ourselves, is in this world insepar- 
ably connected with a material organism, and on the 
further assumption that Mind is inconceivable or cannot 
be inferred except in the same connection. This would 
be a very unsafe conclusion, even if the connection be- 
tween our bodies and our minds were of such a nature 
that we could not conceive the separation of the two. 
But so far is this from being the case, that, as Professor 
Tyndall most truly says, " it is a connection which we 
know only as an inexplicable fact, and we try to soar in a 
vacuum when we seek to comprehend it." The universal 
testimony of human speech — that sure record of the 
deepest metaphysical truths — prove that we cannot but 
think of the body and the mind as separate — of the mind 
as our proper selves, and of the body as indeed external 
to it. Let us never forget that Life, as we know it here 
below, is the antecedent or the cause of organization, and 
not its product ; that the peculiar combinations of matter 
which are the homes and abodes of Life are prepared and 
shaped under the control and guidance of that mysterious 
power which we know as vitality ; and that no discovery 
of science has ever been able to reduce it to a lower level, 
or to identify it with any purely material force. And, 



lastly, we roust remember, that even if it be true that Life 
and Mind have some inseparable connection with the 
forces which are known to us as material, this would not 
make the supreme agencies in Nature, or Nature as a 
whole, less anthropomorphic, but greatly more; so that it 
would, if possible, be even more unreasonable than it is 
now to condemn man when he sees in Nature a Mind 
having real analogies with his own. 

And now what is the result ot this argument — what is 
its scope and bearing? Truly it is a very wide scope in- 
deed — nothing less than this: that nothing in philosophy, 
in theology, in belief, can be reasonably rejected or con- 
demned on the sole ground that it is anthropomorphic. 
That is to say, no adverse presumption can arise against 
any conception, or any idea, or any doctrine on the mere 
ground that it rests on the analogies of human thought. 
This is a position — purely negative and defensive though it 
be — from which we cannot be dislodged, and which holds 
under its destructive fire a thousand d fferent avenues of 
attack. 

But this is not all. Another result of the same argu- 
ment is to establish a presumption the other way. All 
the analogies of human thought are in themselves anal- 
ogies of Nature, and in proportion as they are built up or 
are perceived by Mind in its higher attributes and work, 
they are part and parcel of natural truth. Man — he 
whom the Greeks called Anthropos, because, as it has 
been supposed, he is the only Being whose look is up- 
wards — Man is a part of Nature, and no artificial defini- 
tions can separate him from it. And yet in another sense 
it is true that Man is above Nature — outside of it ; and 
in this aspect he is the very type and image of the 
" Supernatural." The instinct which sees this image in 
him is a true instinct, and the consequent desire of 
atheistic philosophy to banish anthropomorphism from 
our conceptions is dictated by an obvious logical necessi- 
ty. But in this necessity the system is self-condemned. 
Every advance of science is a new testimony to the 
supremacy of Mind, and to the correspondence between the 
mind of Man and the mind which is supreme in Nature. 
Nor yet will it be possible, in the face of science, to re- 
vive that Nature-worship which breathes in so many of 
the old religions of mankind. For in exalting Mind, 
science is ever making plainer and plainer the inferior 
position of the purely physical aspects of Nature — the 
vague character of what we know as Matter and material 
force. Has not science, for example, even in these last 
(ew years, rendered forever impossible one of the oldest 
and most natural of the idolatries of the world ? It has 
disclosed to us the physical constitution of the Sun — that 
great heavenly body which is one of the chief proximate 
causes of all that we see and enjoy on earth, and which 
has seemed most naturally the very image of the God- 
head to millions of the human race. We now know the 
sun to be simply a very large globe of solid and of gas- 
eous matter, in a state of fierce and flaming incandesc- 
ence. No man can worship a ball of fire, however big; 
nor can he feel grateful to it, nor love it, nor 
adore it, even though its beams be to him the very light 
of life. Neither in it nor in the mere physical forces of 
which it is the centre, can we see anything approaching to 
the rank and dignity of even the humblest human heart. 
"What know we greater than the soul ?" It is only when 
we come to think of the co-ordination and adjustment of 
these physical forces as part of the mechanism of the 
heavens — it is only, in short, when we recognize the 
mental — that is, the anthropomorphic — element, that the 
Universe becomes glorious and intelligible, as indeed a 
Cosmos ; a system of order and beauty adapted to the 
various ends which we see actually attained, and to a 
thousand others which we can only guess. No phil- 
osophy can be true which allows that we see in Nature 
the most intimate relations with our intellectual concep- 
tions of Space and Time and Force, but denies that we 
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can ever see any similar relation with our conceptions of 
purpose and design, or with those still higher concep- 
tions which are embodied in our sense of justice and in 
our love of righteousness, and in our admiration of the 
"quality cf meicy." These elements in the mind of 
Man are not less ceitain than others to have some cor- 
relative in the Mind which rules in Nature. Assuredly, 
in the supreme government of the Universe these are 
not less likely than other parts of our mental constitu- 
tion to have some part of the natural system related to 
them — so related that the knowledge of it shall be at 
once their interpretation and fulfillment. Neither btute 
matter nor inanimate force can supply either the one or 
the other. If there be one truth more certain than an- 
other, one conclusion more securely founded than an- 
other, not on reason only, but on every other faculty of 
our nature, it is this — that there is nothing but mind that 
we can respect ; nothing but heart that we can love ; 
nothing but a perfect combination of the two that we 
can adore. 

And yet it cannot be denied that among the many 
difficulties and the many mysteries by which we are sur- 
rounded, perhaps the greatest of all difficulties and the 
deepest of all mysteries concerns the limits within which 
we can, and beyond which we cannot, suppose that we 
bear the image of Him who is the source of life. It 
seems as if on either side our thoughts are in danger of 
doing some affront to the Majesty of heaven — on the one 
hand, if we suppose the Creator to have made us with 
an intense desire to know Him, but yet destitute of any 
faculties capable of forming even the faintest conception 
of His nature ; on the other hand, ii we suppose that 
creatures such as (only too well) we know ourselves to 
be, can image the High and the Holy One who inhabi- 
teth Eternity. Both these aspects of the truth are viv- 
idly represented in the language of those who " at sun- 
dry times and in divers manners" have spoken most pow- 
erfully to the world upon Divine things. On the one 
hand we have such strong but simple images as those 
which represent the Almighty as " walking in the gar- 
den in the cool of the day," or as speaking to the Jewish 
lawgiver " face to face, as a man speaketh to his friend ;" 
on the other hand we. have the solemn and emphatic 
declaration of St. John that " no man hath seen 
God at any time." In the sublime poetry of Job we 
have at once the most touching and almost despairing 
complaints of the inaccessibility and inscrutability of 
God, and also the most absolute confidence in such a 
knowledge of His character as to support and justify 
unbounded trust. In the Psalms we h.ive these words 
addressed to the wicked as conveying the most severe 
rebuke, " Thou thoughtest that I was altogether such 
an one as thyself." 

And perhaps this word " altogether " indicates better 
than any other the true reconciliation of apparent con- 
tradictions. In the far higher light which Christianity 
claims to have thrown on the relations of Man to God, 
the same solution is in clearer terms presented to us. 
" Knowing in part and prophesying in part," " Seeing 
through a glass darkly," and many other forms of expres- 
sion, imply at once the reality and yet partial character 
of the truths which on these high matters our faculties 
enable us to attain. And this idea is not only consisttnt, 
but is inseparably connected with that sense of limitation 
which we have already seen to be one of the most re- 
markable and significant facts connected with our mental 
constitution. There is not one of the higher powers of 
our mind in respect of which we do not feel that " we are 
tied and' bound by the weight of our infirmities." There- 
fore we can have no difficulty in conceiving all our own 
powers exalted to an indefinite degree. And thus it is 
that although all goodness, and power, and knowledge, 
must, in respect to quality, be conceived of as we know 
them in ourselves, it does not follow that they can only 



be conceived of according to the measures which weourr 
selves supply. 

These considerations show, — first, that the human 
mind is the highest created thing of which we have any 
knowledge, its conceptions of what is greatest in the 
highest degree must be founded en what it knows to be 
the greatest and highest in himself; and, secondly; that 
we have no difficulty in ur.clerstandirg how this image 
cf the Highest, may, and must be, faint — without being 
at all unreal or untrue. 

There are, moreover, as we have seen, some remarks 
bin features connected with our consciousness of limita- 
tion pointing to the conclusion that we have faculties 
enabling us to recognize certain truths when they are 
presented to us, which we could r.ever have discovered for 
ourselves. The sense of mystery which is sometimes so 
oppressive to us, and which is never more oppressive than 
when we try to fathom and understand some of the com- 
monest questions affecting our own life and nature, sugr 
ges'.s ana confitms this representation of the facts. For 
this sense of oppression can only arise from some organs 
of mental vision watching for a light which they have 
been formed to see, but from which our own investiga- 
tions cannot lift the veil. If that ve 1 is to be lifted at all, 
the evidence is that it must be lifted lor us. Physical 
scierce does not even tend to solve any one of the ulti- 
mate questions which it corcerns us most to know, and 
which it interests us most to ask. It is according to the 
analogy and course of Nature that to these questions 
there should be some answering voice, and that it should 
tell us things such as we are able in some measure to 
understand. Nor ought it to be a tfiing incredible to us 
— or even difficult to believe — that the system disclosed 
should be in a sense anthropomorphic — that is to say, 
that it should bear some very near relation to our. own 
forms of thought — to our own faculties of mind, .and ;oul, 
and spirit. For all we do know, and all. the processes 
of thought by which knowledge is acciuirtd, involve and 
imply tne truth that our mind is indeed made in some 
real sense in the image of the Creator, although intellec- 
tually its powers are very limited, and moially its condn 
tion is very low. 

In this last element of consciousness, however — not. the 
limitation of our intellectual powers, but the un worthiness 
of our moral character — we come upon a fact differing 
from any other which we have hitherto considered. It is 
not so easy to assign to it any consistent place in the 
unities of Nature. What it is and what it appears to in- 
dicate, must form the subject of another chapter. 



PROGRESS OF BOTANICAL SCIENCE IN THE 
UNITED STATES. 

By J. C. Arthur. 

The sketch by Professor Bessey in the December 
Naturalist of the work in Botany done in this country 
during 1879 is very interesting, and offers an opportunity 
of comparing the present status of the Science in Amer- 
ica with its progress elsewhere. The article shows 
which departments have been most cultivated, and indi- 
cates to some extent the thoroughness and value of the 
observations and researches. The principal activity was 
manifested in Descriptive and Systematic Botany, and 
that largely among Phanerogams and Ferns. Such ex- 
amples as Mr. Watson's "Revision of North Ameiican 
Liliacea? " and Dr. Gray's "Botanical Contributions" 
are of the highest scientific value. Thess are accom- 
panied by others which are little, if at all, inferior: 
Large and elegant works like Eaton's " Ferns of North 
America," Meehan's " Native Flowers End Ferns of the 
United States," Goodale's " Wild Flowers of America," 



